The chemical composition of the essential oil obtained from the aerial parts of Cleome serrata by hydrodistillation was analyzed by employing GC-FID, GC-MS and RI. Fourteen compounds comprising 90.4% of the total oil composition were characterized. The main components identified were (Z)-phytol (53.0%) and di(2-ethylhexyl)-phthalate (DEHP) (14.7%). The oil was evaluated for its in vitro antimicrobial activities against nine pathogenic microorganisms using the filter paper disc diffusion method. Moderate antimicrobial activity was observed against five of the pathogens assayed. In addition, the essential oil was tested against the sweet potato weevil, Cylas formicarius elegantulus. Strong knockdown insecticidal activity was observed.
The essential oil from the fresh aerial parts of C. serrata, extracted by steam distillation, produced a sharp herbaceous odor with a fruity top note, in 0.004% (w/w) yield. Fourteen components of the essential oil were characterized (Table 1) , while four were unidentified [4a-e] . Analysis of the oil showed that it is diterpenerich, having (Z)-phytol (53.0%) as the single most abundant component. The other major constituent was di(2-ethylhexyl)phthalate (14.7%). Monoterpenes and sesquiterpene hydrocarbons were completely absent from the volatile oil. The oxygenated diterpene, phytol, was previously reported in the Kenyan C. hirta Olive [5a] . However, phytol amounted to 8.9% of the essential oil of C. hitra compared with 53.0% in C. serrata. In another study, Hashem et al.
[3c] reported the oxygenated sesquiterpene, β-eudesmol as the major component of the oil of C. chrysantha Decne., which was found in low amounts in the oil from Jamaican C. serrata. The characteristic sweetish note of C. serrata could be due to the presence of an aliphatic ester (14.7%) identified in the essential oil. However, other components in smaller quantities could possibly be contributing to its pleasant note. Notably, phytol is reported to possess anti-inflammatory [5b], antifungal [5c] and antiplasmodial properties [6] .
The essential oil of C. serrata aerial parts was screened against two-week old adult Cylas formicarius elegantalus according to the method of Facey et al. [7] . The oil showed strong knockdown activities, with a 72 h LD 50 value of 60 µg/insect. The oil was also analyzed for its antimicrobial activities. It displayed moderate activity against Escherichia coli, Streptococcus pyogenes Group A, Bacillus cereus, B. subtilis and Pseudomonas aeroginosa. On the other hand, the essential oil was found to possess little or no effect against Shigella spp., Salmonella spp. and C. albicans ( Table 2 ). The high content of diterpenoids [8] , as well as the alkyl ester [9] present in C. serrata oil, which are widely known to be antimicrobial, could be responsible for the antibacterial effects observed. In addition, the synergistic interactions among minor and major constituents present in the essential oil cannot be disregarded in justifying the bioactivity.
Experimental
Plant material: Plant materials were collected at various locations on the campus of the University of West Indies, Mona, Jamaica. They were identified as C. serrata, and a voucher specimen was deposited at the Herbarium, Department of Life Sciences, University of the West Indies, Mona (Accession # 21,048).
Essential oil isolation:
Fresh aerial parts of the plant were milled, weighed (230 g) and hydrodistilled for 4 h using a Clevenger-type apparatus. The resulting distillate was dried over anhydrous sodium sulfate to yield a clear yellow oil in 0.004% (w/w) yield; this was stored below 5 o C in a refrigerator until analysis.
Analytical conditions: GC-FID and GC-MS analyses were performed under the experimental conditions reported earlier [3f]. The components of the essential oil were identified by comparison of mass spectral data [4a-4e] .
Insecticidal and antimicrobial testing: The contact insecticidal evaluation and in vitro antimicrobial activity of the essential oil were determined in a similar way as reported by us earlier [3f].
